Methylguanine methyltransferase activity deficiency in immature rat mammary epithelial cells parallels increased carcinogenic susceptibility.
The prepubertal breast is more susceptible than the mature breast to the carcinogenic effects of ionizing radiation, and potentially to cigarette smoke and alkylating chemotherapeutics. Mammary epithelial cells (MECs) from sexually immature (3-week (wk)-old) Fischer 344 rats were more sensitive than mature (8-wk-old) rats to the carcinogenic, lethal, and mutagenic effects of N-nitroso-N-methylurea (NMU). The work reported here was undertaken to better define this age-specific susceptibility of the mammary gland to NMU. Using the alkaline comet assay, it was found that MECs from immature but not mature rats displayed an increase in single-strand DNA breaks or alkali-labile lesions 2 h following NMU treatment. Hoechst staining indicated apoptosis was not responsible for the increase. Inhibition of methylguanine methyltransferase (MGMT) did not affect immature MECs but caused mature MECs to recapitulate the immature response to NMU. Direct measurement of MGMT activity revealed that immature MECs are significantly deficient in MGMT activity relative to mature MECs. MECs had the lowest MGMT activity of all organs tested. Immature kidneys, which preferentially developed nephroblastomas after NMU treatment, also displayed significantly lower MGMT activity than mature kidneys. These results suggest that age-related differences in MGMT activity may play a significant role in age-differential susceptibility to rat mammary gland and kidney carcinogenesis, and argue the importance of extending these studies to humans. They also provide a mechanistic basis for studying, as potentially initiating events in breast cancer, exposures of prepubertal girls to alkylating agents, to which humans are exposed in cigarette smoke, the diet, and as chemotherapy.